wo 2004/085715 PCT/JP2004/003934 

1 

m m m 

2 0 0 3 0 8 2 0 3 7 #:S.U«#fFtilffi 2 0 0 3 3 5 0 5 4 4-^ 

10 m^-^m 

»P^J(^Mf=ai: bTS^$tLTV^;5;^^fe<D— o};i. CV (Cyc 
1 i c Vo 1 t amme try) (^Jx.(^> R. Ha a k, C. 

Ogdan, D. Tench:Plating 64 (4), 19 8 1 

25 



wo 2004/08S71S PCT/JP2004/003934 

2 

^:(D^Jt:^fflV^yS:^fe^^ CVS (Cyclic Volt a mm e 
try S t r i p p i n g) T*fe5„ «{4^J1^65(c^'(b$-&'5^^ 

uTd> b mmi)mm-t?>i^<:>ti. c v s an^ij: j; o xmmnKom^ 

^<b^^l!J^-r-5r i:{cj:oT> ^ft^^ifeo ^^S<Da^i);l^tt<l:¥lJ^W^i- 
S r ^ <^ i: -f- S it) o M o :9-tff:*r^fe S „ 

20 fe^^ ioo~75oor p micmmi^xmM't ^ ^ t ^mmt-t 
25 -r^fi^^i^ x^iit^^x 2i3m<^«^ii^j??o#igc^^tif;^fei?^^. 



wo 2004/085715 PCT/JP2004/003934 

3 

y= ^~h, +A, ... (1) 

1 + e'^ 

6 IB«fe(D^§^ IS^^ 1 —If 4 <D\^^iri^7b> 1 :S(e:l5ic(D 

m imumm) ^;«7y— K<!r ut. :^ y — v^m^Mm^Tti^o . i~2oa 



wo 2004/085715 PCT/JP2004/003934 

ioo~75oor pmK?&m\^xnm-r^:it^!i^mtir^m 

So 

y= ^~^ +A, ... (1) 

1 + e ""^ 

m^mi 2mm(Dmmi't. m^mT-^m^mi 0(D\,^'rti7b^im\tm 
20 mi^iz<^i±imhn:^j:\^'^ trnwi^tif^im^Ki-x. mmmit^m<Dm^^ 

25 mmm (Mm) :^^hmj^^ti^mM^t^^y\^^m\^\ i'fmmm miBm 



wo 2004/085715 PCT/JP2004/003934 

5 

lH]^«^) (DB\U^^ 100~7500rp ml^Mm bTiil^-r-S ^1 1 

mmi^-m ^^mmKmm-t^^i t^wmt-r^m^mi 3~i sta 
y= ^~h. +A. ••• (1) 



1 + e "'^ 



wo 2004/085715 PCT/JP2004/003934 

6 

mjkmi 9mm(D^mi-±. ^mi^mffai^nif htiit\fT:t^—;i^-^ h u 

m <^;*'y— KtbT. ;^7y— K«i5^^^^so. i~20A 

20 mi}*, ti}) >mmm0m^M^t^'^rcm^(D. i^o^m(o^mm,m 
25 ^(Dib^^m(Dmmis^mimmf^m^^ir^v':^xh^o 



wo 2004/085715 PCT/JP2004/003934 

7 

^'ft; ^ ^ -r 9 :7 & -5 o 

1^ 5 fi. mi \zL^vfcmmmmmi^^^mimimmM(Dmm^micM 

5 men. mnmi^<>^m<D:^mmm(D—m^^'tmmmx-$)^o 
MTi-i, mmt 3 0 0 oAh I yiLm^(Dmm^n^t:.^<tm(DMm 

10 iii9fi. m7\^7r^\^fi'&n^mtLm\^i^^(Ddi^^^-r^'7y^-h^o 

15 igi 2ji. -^v ^'mmm^m^s 6mmw:m^'^fcm^<D. i^<^^m 
1 4 HI 1 3 ic^vfcmmmmi±miM'^^(D d x ^^^i/9:7-t? 

20 h^o 

mi 5 mi 3i^^i^fcmmmmum'^^^(DA2^^'r^'^':^x 

•So 

25 1 7?*. ff^^i!, 5 0 0 OAh I yi.mm<DmM^n^f^^^\::m(D 



wo 2004/085715 PCT/JP2004/003934 

8 

&.TKm^m 1 ~ 6 ^Tj«it^^ 7 — 12 mm(Dmmi^x^mn.m^'o 
m^m^mmi-f^o if^^^mm&m-i. mmm2 o o g/L. o 

Og/L, mt^^ :tl^5 Oms/^l^ t l^tCo mUUMi^it. SPS (b 
is (3-sulfopropyl) disulfide disod 
i urn) ^^t^i&MMt. PEG (poly ethylene gl 
ycol) ^^nnUM^m^^fCo Am.ri^^=-^ Mt^s^^^U^'y— 

8. 2 4 hJScSUTimUfCo 



' wo 2004/085715 PCT/JP2004/003934 

9 

100~7500rp mJClffJfp y — VmUmmf)^ 0 . 1 ~ 2 

—m.m^\'t:^y—\i^mm.^,mvto. i~2oa/ 

dm^, ^^b<Ji, 0. 1 ~5 A/dm2;JS j;v^o 0. lA/dm^i^A 

;650^bv^„ ^fc. 7 5 0 0 r p mij^ji-T?«. m^m^muwi(D%m-^^ 

v^r^. *5j;t/. J; !9 jE(D'l;^±{ci/:7 h-fa r i^s:b^>-5o 



wo 2004/085715 PCT/jrP2004/003934 

10 

1112. 3izmuDM(^mm^mt^'&:rc^^^m(Dmmmm^iLm^Bm 
15 f*^^ 1 ~ 6 R-a^m^m ? ~ i 2 ^cib^it^^bj m,itL<Dm^^^t^ 

h^v^mtj,, tg (ti<t2) i^:*5tt'5«'|£^^ti/^'ti/El. E2<i:bfc 

(E1-E2) / (ti-ta) ^si^^tt. in^mmt. ummmf^xx 



wo 2004/085715 PCT/JP2004/003934 

11 

m^^'^mm.w^ 1 mi^^^s ioo~75oorp xaxum^^mf^ 



wo 2004/085715 PCT/JP2004/003934 

12 

(1) mijmmm(Dmm 

(2) m (1) '^:t:^(Dm^tmm 

-(:^>^m (II) ^:tiyiz.m^tmm\^xmm^i&T^'t^:Ltx. m. 

(3) m'\^mmm . 

25 ±i^m^mim^mK^^^.^-t^:L tx% feo^^^o^btfli^Mi-^:^ 



wo 2004/085715 PCT/JP2004/003934 

13 

Wmmi 5 g/L. mkl 9 O g/L, mtm4:i->^5 Omg/L 
T3 0 0 0 Ah r /L@^(D«^^^^To;fc^ (i^A^, ^Mti?^^l5i-) ^ 

m) *;^y— F<bux. f^mmm m^mm) o o~7 5 

0 0 r p mtc^J^® Hu]S(DJ:5{c, :^ y-- Vm^^^ib^ 0 . 1~2 0 
Hg/Hg2S04;a^ m^mS^LTJi. e^RM«i^^s^V^ btt^ 



wo 2004/085715 PCT/JP2004/003934 

14 

i)m^\^^\ —^mici-i:fyy-v'mmm^ito. i~2 0A/'dm2, 

^*b<}*. 0. 5~5 A/dm2eJlT:&5<J:V^o 0. 1 A/ d m^fiJlT-e 

dm^^±Xn. W-ia^JS^^btcK ^^fe^^)T*&'5„ 
0 r p m^±:^^m-^ UV^ *fc. 7 5 0 0 r p mj^_h-e«, 

m7iC, 3 O 0 0 Ah r /L^^om^^tTo/c:$^Mb^^<^^« 

fi}ii^< /cCo/do t^goT. mm^mx(DmiiLmi[:mmi-immmmmi^^ 
^fc. f^mmm (mmmm). ^mmm. mnm mm) o3S(^<i 



wo 2004/085715 PCT/JP2004/003934 

15 

(Dh(Dx. j^mmm (mmmm) (Dmrnrnt. ^.^^vhn— ^io> 

100~7500r pmXmm'^mf£h(Dt-i-^a ?l!J^^#fC=gg. 
&.T}izm^mi 9~2 1 (J:fBic(Z)|S§gtc J;^ll^lllia?3o tv^<^:9'^ff^ 

mm-t. ^mm (ST^mm 200 g/L. mmi 0 0 g/L. i^-fk^^ 



wo 2004/085715 PCT/JP2004/003934 

16 

9 6 hmmi^xYfmL-t^o 

mmm mm) f)^hm0.^ti^mmt^'^/i^^m\^\ i^mmm 

r pmf^l^J^U. ;^y- K«M^S;55 0. 1 ~ 2 0 A/ d m^i: 7^6-5 cfc 

5o 0mmmt \^xi^^ Ag/Agci, -^tcn, u g yu g^so^^^, 
ffmmm (m^mm) ^uxfi. Bi^^mm.m:i^^m\^^^ii.^^^. 

Mi-6(Di)m-^i.\^\ —mm^n:^y-h*m'is^i^m-io. 1 — 20 a/ 

dm^, ^^L<«,, O. 1 ~ 5 A/dm2;0^i j;V^o 0. 1 A/ d m^i^^ 

umm(Dj^mmm m^mm) (Dmmmn. o~75oorp mco 2 



wo 2004/085715 PCT/JP2004/003934 

17 

^PtT'^£«{c3i^-^# 7 5 0 0 r p msi±x*n. mumcmmmi<D 

5 5 0 0 r pmT?(D^«iJfgtt^?{C*5Jt'5«WJ^5^m^^i-o ^biC, IS 
11. H 1 2 it^tl^tl. y 2 4. 9 6 ^^(75-^ y >- 

010. 11. 12j:(9. m«B^^1;e>sftv^«^\ m^Wci^^ ^n^<D 
< n ^^s;b;0^^o ^bX. mfe^ 2 5 0 0 r p mX 
(Dm^:d^jE:^l^ (OEsi). ID^^O r pmX(0«{4;&S:ft:^l^ (^$ij) 

Hie If^:«2 012«cC0^PJ{c j;Sfl:^i3^6o#?^(^:9■^^^fi<^— 



wo 2004/085715 PCT/J(P2004/003934 

18 

i^mmm mumm) <Dmmmt. ^ffi=i>'hn-7 1 o^i^ux. 
~7 5 0 0 r ipmx-mm'^mfj:i>(otir:s>o m^^m^%<^xmmmm 

tmmK. sxr(DX^fj:\ mm (i) mi3mimm(Dmm. ( 
2) ^ (I) ^:t:^<Dm^ti^m. (3) m^mi&mfi:t*(D:^^7!)^nx.h 

<mmmi> 

0 V o 1 %HzSO^. P^Umci-±0 . Imol/L KC 1 lOvo 



wo 2004/085715 PCT/JP2004/003934 

19 

^Ill^ll^g<7)|ll^^fi2 5 0 0 r pm(ClS;5£bfc„ S!)^^^J^4 0 

V ^-r c V s S'j^f^ <t o T . mMmmm^—^mm iz^m ^ ttr v ^ s 

mm^mim^M(D d :x. ^^-To mis. i4x^, cv smmz.x^m 
<mmm3> 

^m^S^M^l 0 0c mVL}c:M$iJ bT-fe^/ h #ifci|^^T'4 8 Nf^T 
^gbfco ]W:^^^^^1l^ffiV^•C. ^ 1 0 0 ^ 7 5 ax mc^ If Tt^lfe 



wo 2004/085715 PCT/JP2004/003934 

20 

5 'i^mM(DmmwMfc: -e . tr t & ^ ^ ^i^y iif t ^ w t v ^ ^ 

So 

<^iS^>l4> 

(57K¥P#?) 2 0 0 g/L. liift^l 0 0 g/L. ^'ftii^-l' >' 

5 omgyLom^cDrnMii^ejoti^^p^b. »ifij<L:u-t. mm-< 
mm.MK.xm^'^t^o ^<Dmm^2'^m\^. ~:fj\z.n^(D%^. >^ 

20 c 1 Sr. ^mmm mm^mm) ^v^^-^v^mnm mwmmA nxaxa'^ 

«ff^^i;^«±lV. «55fEW>'i^ttl OmA, 1h>'7'/^FHli5SJ*3 s . 
^|H|^m@(^Ill^^« 2 5 0 0 r pmfC^^bfdo PJ^^Ph1{*4 O^^-FhI 

25 ci^^byc^. '^mm.m^mm^mi^i.fc.o 



wo 2004/085715 PCT/JP2004/003934 

21 

10 ^1 





Oh 


24h 


dx 


586 


46 


A2(VvsAg/AgCl) 


-0.082 


-0.036 



25 bT*3<9x cvsmmxnm^htif^^^^mn^nhti^:itf)K 



wo 2004/085715 PCT/JP2004/003934 

22 

ofc *fc. 1117. 9J;«9. dx . A2(DijM.7!)^m<[:l^X:^^ ^ rtb^^c^ 

<mmm6> 

10 mMm(omm.^^m^fif:L}sb-o%m^ 1 0 Oral I.. \f—ti—\z.?^ 

®^4 7tmm2), ^S4(^ttiie 8 mm) ^^V^7c:o 

S^Illfe«^l<7)m^jSi^S;6S 1 A/ d m^i; s J; 5 {c:m?JS^iS:^ U^to 
®JEv:xi;?fi± 1 V. m^JfEl^^-i^f^l 0 mA. i^>':7'/^WPi{i 3 s . e 
^IlI^««(D|lIl^i^fi 2 5 0 0 r pmfCtg^Lfc„ ^iij^^^^f*2 0 
20 tc|g^bfcm^ ^«i^«{jAa'J^^ISMb/c„ El 1 6 }e:_h|BOJe)o^?^<D 

25 <IIM^J7> 



wo 2004/085715 PCT/JP2004/003934 

23 

mm^i¥mvx2^mi.. u-cs o o OAh r 

Burtd, ±m<Dmtm\:^mMmm&^^'rmmt. soooAhr 
/ L ^^(Dmm^n^ rc^^m<D^mmm^m^mM^^^o c v s 

*fc. I^:*-(D?^^^V>Ts #10 0 n m, 7 5 m(D tf TJc:it)o 

m^Xi-i:^u—^ ly^y<r^^7!)^^7 3%. tfcmtlS 1 2N/mm2 , M 
141 9%o ^Ml^l 2 1 H v-efeo/c^s^ ^m-Xi-i:^u — f:yVy<U — ii^ 
ms 1 InMtl 3 0 2 N//min2 , 1 5 . 6 %, 1 2 0 H v 

<mmm8> 

umm iST^^nm) 200 g/L. ift^i 0 0 g/L. mt^^:^i^ 

:/iii*K^Mai 00 c m^/Lfji^aiJ bxM^u. S^jhV^-e 



wo 2004/085715 PCT/JP2004/003934 

24 

c 1 j^mmm (mmmm) 3n&i^F^mmm mumm^Tzmm^ 
mjEw;xi;?f*± 1 V, m^w^'i^^ 1 omA. ^^^/i^mmns s . b 

-C 2 5 0 0 r pmT-ffiiJ^blfeo S!l^^^fi4 O^mt bfCo 
(^^W^=ff ^^ti^X^. CVS ao^TfilRl C^;!3P^iJM^^-r feo # 



wo 2004/085715 PCT/JP2004/003934 

25 



wo 2004/085715 PCT/JP2004/003934 

26 



wo 2004/085715 



PCT/JP2004/003934 



27 

m (o m ^ 



2. mmm^(Dm^m\:.(Dm^-d^. jf^mnm(omimm^ i 00-750 




(1) 



wo 2004/085715 PCT/JP2004/003934 

28 

8. tirlB«'eSroS^ig'ft:<^?|iJ^:d^ f^^®®<^|ll^^^ 1 0 0-7 5 0 

0 r p mi^mm i^xmi^ir^ t t-t^m^^ i wM(omMM 
g^ibftj^d^tj, mm^m<omt.mYM'&s s. -otitis (Diix:^..^<sr3i^j6^ 

y= +A, ••• (1) 

1 + e 



wo 2004/085715 PCT/JP2004/003934 

29 

13. mMm^^^ir^mnm^^%m<D:^m:^mx-)h^x. m^m 
^^^mKMi.. Y^mmm (mmmm). mmmrn. mmm (Mm) 
:^^hmm^ti^m.^^t^±^i-^m\r\ i^mmm immmm) 

mux. m.mmii^^^h~mmm(Dm^(Dm^^^t^Bmvx. i^-m 

14. mmm^<Dm^mit(DW!\&^. Yfmmm m^mm) <Dmmm^ 
ioo~75oor Dmicmmvxm^'f-?>^t^!^mt-f-^m:^^ 

1) i^xm^th^:^/uy'^^^mmxis:nv. nfi^-fi^ii^^^-t-d x 
y = ^ +A, ••• (1) 

1 + e 



wo 2004/085715 PCT/JP2004/003934 

30 

1 8 . m^m 1 3 ^m^^ i e (^v^-rtb;^^ i ^(ciBicc^«^i5i?>o 
j^e-s J: ^mi^uT. ffmmm mumm) (omte^^ o — ? 5 o o r 

^ -r § at) o # (Z) ^^ff ^S„ 



wo 2004/085715 



PCT/JP2004/003934 



1/9 



u 

< 
< 

CO 

> 

> 




600 



1200 



1800 



2400 





0 




-0.02 




-0.04 




-0.06 




-0.08 


< 




-0.01 


< 


-0.12 


CO 




> 


-0.14 


> 




-0.16 


:^ 


-0.18 


m 


-0.2 




-0.22 




-0.24 



600 







i 




























T 1 I 



1200 



1800 



2400 



wo 2004/085715 PCT/JP2004/003934 

2/9 




wo 2004/085715 



PCT/JP2004/003934 



3/9 



5 





0 




-0.01 




-0.02 






< 


-0.03 




-0.04 


< 




CO 


-0.05 


> 


> 


-0.06 






<: 


-0.07 




-0.08 




-0.09 




1 2 3 4 





1 1 
□ 







| QO 

CD CD CD CD O O 
<=)CDCI3CO O 



CDCDO 

ooO 



o o 



-8 



'10 



r 



5 6 



wo 2004/085715 



PCT/JP2004/003934 



4/9 



K 7 



0 

< 

>n -0-1 

< 

J, -0.15 
> 

\ -0.2 
iiP -0.25 
-0.3 



200 400 600 800 

B# FbI / s 



1000 



1200 



8 



^ -0.05 
< -0.1 

CO 

> -0.15 
^ -0.2 

m 

-0.25 



m n m m 



-ir- 




200 400 600 

nm/s 



800 



1000 



1200 



wo 2004/085715 



PCT/JP2004/003934 




wo 2004/085715 



PCT/JP2004/003934 



6/9 

m 1 1 

0.04 I 



^ 0 




H# m/s 



m 1 2 



0.04 




-0.24 I 1 1 I ■ ■ I I 

0 600 1200 1800 2400 3000 3600 4200 4800 

mm/s 



wo 2004/085715 



PCT/JP2004/003934 



7/9 



1 3 



bJO 
< 

< 

> 
> 




-0.22 



600 



1200 

mm/s 



1800 



2400 



1 4 



to 



700 
600 
500 
400 



•o 300 



200 



100 



2n 4n 



wo 2004/085715 



PCT/JP2004/b03934 



8/9 



1 5 



< 

too 
< 

> 
> 



0 

-0.02 

-o!o4 

-0.06 

-0.08 

-0.1 

-0.12 

-0.14 

-0.16 

-0.18 
-0.2 



2 ^ 



AM 



en 



1 6 



q3 -0.05 

< 

bo 
< 

^ -0.15 
> 

^ -0.2 



-0.25 



200 



400 



600 

mm/s 



800 



1000 1200 



wo 2004/085715 



PCT/JP2004/003934 



9/9 



El 1 7 



0 

cij -0.05 



bo 
< 

-0.15 

> 

\ -0.2 
iff' -0.25. 



-0.3 

0 200 400 600 800 1000 1200 

mm/s 




5000Ahr/L<7)g&'fb>S 



